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RECEIVED 
CENTRAL FAX CENTER 

AMENDMENTS TO TEIE CLAIMS: SEP 2 5 2006 

Please replace the claims with the claims provided in the listing below 
wherein status, amendments, additions and cancellations are indicated. 



L (Cancelled) 

2. (Currently Amended) A torque transmission coupling comprising: 

input-ouiput rotary members rotatably supported to perform input-output 
transmission of torque; 

a frictional engagement section provided between the input-output rotary 
members lo perform torque transmission between the iI^)ut-output rotary members 
by enforcing frictional engagement; 

a compression member set that comprises a pair of members capable of 
performing relative rotation and that generates thrust through the relative rotation 
between the members to thereby cause die frictional engagement section to perform 
the frictional engagement; and 

a rotary actuator thai causes both of the members of the compression 
member set to perform engagement-rotational driving whereby to cause the relative 
rotation; 

the compression member set is a compression gear set that comprises a pair 
of gears provided as the pair of members, an outer gear engaged with ihe gears and 
an outer gear support for supporting the outer gear, and that converts an input 
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generated by rotational driving into a compression force in the direction along a 
rotation axis to thereby cause the frictional engafiement section to enforce the 
frictional engagement, wherein gear ratios or engagement radii between the pair 
of individual gears and the outer gear are different from each other; any one of the 
5 pair of gear?, the outer gear, and the outer gear support is non-rotatably supported; 
any other one thereof is rotationally driven; and the other thereof performs the 
relative rotation; 

the rotary actuator performs the rotational driving; and 
the pair of gears comprise a proximal gear and a distal gear; 
10 distal gear being disposed further from the rotary actuator than the 

proximal gear; and 

the proximal gear being dispo s ed radially inward of said h aving an iiuiLi 
radii thai i $ smaller t han (he inner radii of tlxc o uter gear; 
whercm the coupling further comprises: 
15 an exterior housing: 

a pinion shaft r otatablv connected with the input rotary member: 
the pinion sha ft being rotatablv supported within the housing by a pair of 
axially spaced bearings: and 

center axises of each bearing and said pinio n shaft beinp mutually angularly 

20 offeet . 
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3. (Withdrawn) A torque transmission coupling according to claiin 2, 
wherein: 

the rotary actuator performs the rotational driving of the planetary carrier; 
the one of the pair of gears is non-rotatably supported; 
5 a cam mechanism is interposed between the pair of gears; and 

the gear ratios between the pair of individual gears and the planetary gear 
are different from each other. 

4. (Previously Presented) A torque transmission coupling according to 
claim 2, wherein: 

10 the rotary actuator performs the rotational driving of the one of the pair of 

gears; 

the outer gear supportis non-rotatably supported; 
a cam mechanism is interposed between the pair of gears; and 
the gear ratios or the engagement radii between the pair of individual gears 
1 5 and the outer gear are different from each other. 

5. (Withdrawn) A torque transmission coupling according to claim 2, 
wherein; 

the rotary actuator performs the rotational driving of the one of the pair of 

20 gears; 



PA(£5m*R(^AT9l25l20065:10:03PM[Easlern Daylight Tiinel'MSPTO^ 



09/25/2006 17:16 FAK 12129537733 •» PTO CENTRAL ©006/034 



F-8 1 96 Identifier: Masao TERAOKA 

the other of the pair of gears is non-rotatably supported; 
a cam niechanism is interposed between the other of the pair of gears and 
the planetary carrier; and 

the engagement radii between the pair of individual gears and the planetary 
S gear arc different from each other. 

6. (Previously Presented) A torque transmission coupling according to 
claim 2, wherein: 

the outer gear suppon is supported to be capable of performing 
constant-angle relative rotation; 
0 an urging member to be interposed between the outer gear support and a 

support body side is provided to interfere to rotation with an urging force for the 
outer gear support that rotates in the same direction at a time of the rotational 
driving by the rotary actuator; 

the torque transmission coupling further comprises displacement detection 
> means that detects a displacement amount when the outer gear support performs 
rotational displacement in resistance with the urging member; and 

an engagement force of the frictional engagement section is obtained in 
accordance with the displacement amount detected 

the outer gear support comprises: 

^ Fai9« us U2h (PC'M) wpJ 
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first and second radially extending plates disposed on axially 
opposing ends of the outer gear; 

a pin connecting the plates and supporting the outer gear; 

one of the plates including a cutout, the cutout having a first end 
5 disposed between an inner and outer radius of the plate and the cutout 

extending tangentially from the first end; and 

Che urging member being a biasing member that engages the plate 

cutout. 

7. (Withdrawn) A torque transmission coupling according to claim 3, 
10 wherein: 

the planetary carrier is supported to be capable of performing 
constant-angle relative rotation; 

an urging member to be interposed between the planetary carrier and a 
support body side is provided to interfere to rotation with an urging force for the 
15 planetary carrier that rotates in the same direction at a time of the rotational 
driving by tlie rotary actuator; 

the torque transmission coupling further comprises displacement detection 
means that detects a displacement amount when the planetary carrier performs 
rotational displacement in resistance with the urging member; and 

7 F9P6aoi02brrCl4)Hq)d 
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an engagement force of ttie firictional engagement section is obtained in 
accordance with the displacement amount detected. 

8- (Previously Presented) A torque transmission coupling according to 
claim 4, wherein: 

5 the outer gear support is supported to be capable of performing 

constant-angle relative rotation; 

an urging member to be interposed between the outer gear support and a 
support body side is provided to interfere to rotation with an urging force for the 
outer gear support that rotates in the same direction at a tune of the rotational 
10 driving by the rotary actuator; 

the torque transmission coupling further comprises displacement detection 
means that detects a displacement amoimt when the outer gear support performs 
rotational displacement in resistance with the urging member; 

an engagement force of the frictional engagement section is obtained in 
15 accordance with the displacement amount detected; and 
the outer gear support comprises: 

first and second radially extending plates disposed on axially 
opposing ends of the outer gear; 

a pin connecting the plates and supporting the outer gear; 

S FBIMBnOSbfPClid) wpd 
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one of the plates including a cutout, the cutout having a first end 
disposed between an inner and outer radius of the plate and the cutout 
extending tangentially from the first end: and 

the urging member being a biasing member that engages the plate 

5 cutout. 

9. (Withdrawn) A torque transmission coupling according to claim 5, 
wherein; 

the planetary carrier is supported to be capable of performing 
constant-angle relative rotation; 

an urging member to be interposed between the planetary carrier and a 
support body side is provided to interfere to rotation with an urging force for the 
planetary carrier that rotates in the same direction at a time of the rotational 
driving by the rotary actuator; 

the torque transmission coupling ftirther con^rises displacement detection 
means that detects a displacement amount when the planetary carrier performs 
rotational displacement in resistance with the urging member; and 

an engagement force of the frictional engagement section is obtained in 
accordance with the displacement amount detected. 

Q 
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10. (Currently Amended) A torque transmission coupling according to 
cIaim[[lJJ2, wherein: 

the one of the pair of members is supported in the support body side in the 
direction along the rotation axis; and 
5 the thrust is exerted on the other member as a reaction force with respect 

to the support body side whereby to cause the frictional engagement to be 
performed. 

11. (Previously Presented) A torque transmission coupling according to 
claim 10, wherein: 

10 the compression member set comprises a pair of gears, an outer gear 

engaged with the gears and an outer gear support^ converts an input generated by 
rotational driving into a compression force in the direction along the rotation axis 
to diereby cause the frictional engagement section to enforce the frictional 
engagement, wherein any one of the pair of gears, the outer gear» and the outer 

15 gear support is non-rotatably supponed; and any other one thereof is rotationally 
driven; and the other thereof performs the relative rotation; and 

gear ratios or engagement radii between the pair of individual gears and the 
outer gear are different from each other. 

10 FII96ain02b<l«M} wfHl 
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12. (Withdrawn) A torque transmission coupling according to claim 11, 
wherein: 

the rotary actuator performs the rotational driving of the planetary carrier; 
the one of the pair of gears is supported in the support body side to be 
S non-rotatable and in the direction along the rotation axis; 

a cam mechanism is interposed between the pair of gears; and 
the gear ratios between ihe pair of individual gears and the planetary gear 
are different from each other. 

13. (Previously Presented) A torque transmission coupling according to 
claim 11, wherein: 

the rotary actuator performs the rotational driving of the one of the pair of 

gears; 

the outer gear support is non-rotatably supponed in the support body side; 
a cam mechanism is interposed between the pair of gears; and 
the one of the pair of gears is supponed in the support body side in the 
direction along the rotation axis; and 

the gear ratios or the engagement radii between the pair of individual gears 
and the outer gear are different from each other. 
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14. (Withdrawn) A torque transmission coupling according to claim 11, 
wherein: 

the rotary actuator performs the rotational driving of the one of the pair of 

gears; 

5 the other of the pair of gears is non-rotatably supported in the support body 

side; 

a cam mechanism is interposed between the support body side and the 
planetary carrier; and 

the engagement radii between the pair of individual gears and the planetary 
1 0 gear are different from each other. 

15, (Cancelled) 

16. (Original) A torque transmission coupling according to claim 2, 
wherein the rotary actuator and the frictional engagement section are disposed with 
rotation axes thereof being aligned with each other. 

5 17. (Wididrawn) A torque transmission coupling according to claim 3, 

wherein the rotary acmator and the frictional engagement section are disposed with 
rotation axes thereof being aligned with each oiher. 

12 
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18. (Origmal) A torque transmission coupling according to claim 4, 
wherein die rotary actuator and the frictional engagement section are disposed witti 
rotation axes thereof being aligned with each other, 

19. (Withdrawn) A torque transmission coupling according to claim 5> 
5 wherein the rotary actuator and the frictional engagement section are disposed with 

rotation axes thereof being aligned with each other. 

20. (Original) A torque transmission coupling according to claim 6, 
wherein the rotary actuator and the frictional engagement section are disposed with 
rotation axes thereof being aligned with each other. 

10 21. (Withdrawn) A torque transmission coupling according to claim 7, 

wherein the rotary actuator and the frictional engagement section are disposed with 
rotation axes thereof being aligned with each other. 

22. (Original) A torque transmission coupling according to claim 8, 
wherein flie rotary acmator and the frictional engagement section are disposed with 
1 5 rotation axes thereof being aligned with each other. 

1^ un 02b fPCl4).W})4 
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23. (Withdrawn) A torque transmission coupling according to claim 9, 
wherein the rotary actuator and the frictional engagement section are disposed with 
rotation axes thereof being aligned with each other. 

24. (Cancelled) 

5 25. (Withdrawn-Currcnfly Amended) A torque transmission coupling 

according to claim[[l]]2, wherein: 

the compression member set is a compression gear set comprising a pair of 
gears provided as the pair of members; 

the rotary actuator comprises a rotational driving shaft tiltedly disposed 
1 0 with respect to the direction along the rotation axis of the compression gear set, 
and a pair of driving gears fixed to the rotational driving shaft and individually 
engaged with the pair of gears; and 

engagement radii or speed reduction ratios of engagements between the pair 
of individual gears and the individual driving gears are different from each other, 

15 26. (Withdrawn) A torque transmission coupling according to claim 25, 

wherein the compression gear disposed between the gears set comprises a cam 
mechanism tliat causes the thrust to be generated by enforcing the relative rotation. 

14 t^l0baDiO2b{PC14}.wp« 
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27. (Withdrawn) A torque transmission coupling according to claim 25, 
wherein: 

one of the gears is supported in a suppon body side in the direction a(ong 
the rotation axis; 

5 the other of the gears opposes the side of the friction engagement member; 

and 

the engagement is perfonned by moving the other gear toward the friction 
engagement member according to the thrust and supporting the one of the pair of 
the gears in the support body side. 

10 28. (Wididrawn) A torque transmission coupling according to claim 26, 

wherein: 

one of the gears is supported in a support body side in the direction along 
the rotation axis; 

the other of the gears opposes the side of the friction engagement member; 

15 and 

the engagement is performed by moving the other gear toward the friction 
engagement member according to the thrust and supporting the one of the pair of 
the gears in the support body side. 

FKt96«ra02b{PCt4|.wiMl 
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29. (Withdrawn) A torque transmission coupling according to claim 25, 
wherein: 

at least one of the pair of gears and the pair of driving gears is formed of 
face gears; and 

5 the engagement radii of the pair of gears and the driving gears are different 

from each other. 

30. (Withdrawn) A torque transmission coupling according to claim 26, 
wherein: 

at least one of ihe pair of gears and the pair of driving gears is formed of 
10 face gears; and 

the engagement radii of the pair of gears and the driving gears are different 
from each other. 

31. (Withdrawn) A torque transmission coupling according to claim 27, 
wherein: 

15 at least one of the pair of gears and the pair of driving gears is formed of 

face gears; and 

the engagement radii of the pair of gears and the driving gears are different 
from each other. 
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32. (Withdrawn) A torque transmission coupling according to claim 25, 
wherein: 

the pair of gears and the pair of driving gears are formed of crossed gears 
or bevel gearij; and 

5 speed reduction ratios of the pair of gears and the driving gears are 

different from each other. 

33. (Withdrawn) A torque transmission coupling according to claim 26, 
wherein; 

the pair of gears and the pair of driving gears are formed of crossed gears 
10 or bevel gears; and 

speed reduction ratios of the pair of gears and the driving gears are 
different from each other. 

34. (Withdrawn) A torque transmission coupling according to claim 27, 
wherein: 

1 5 the pair of gears and the pair of driving gears are formed of crossed gears 

or bevel gears; and 

speed redaction ratios of the pair of gears and the driving gears arc 
different from each other. 

17 

^ ' 11IIVft*in03b{PCla) wpd 



PA6E17m'RCVDAT«2SI20l)6$:10:(l3PM [Eastern [k[yipTiine]*SVR:U^^^^ 



09/25/2006 17:17 FAX. 12129537733 



^ PTO CENTRAL 



©018/034 



F-8196 Identifier: Masao TERAOKA 

35- (Withdrawn) A torque iransmission coupling according to claim 25, 
wherein: 

one of the iiqput-output rotary members is a clutch housing, and the other 
thereof is a clutch hub disposed on an inner circumference side of the clutch 
5 housing; 

the friction engagement member is provided between the clutch housing and 
the clutch housing; 

an compression member opposing the friction engagement member in the 
direction along the rotation axis is disposed in an end portion between the clutch 
10 housiog and the clutch hub; and 

the compression member is compressed by the thrust of the compression 
gear set. 

36. (Withdrawn) A torque transmission coupling according to claim 26, 
wherein: 

15 one of the input-output rotary members is a clutch housing, and the other 

thereof is a clutch hub disposed on an inner circumference side of the clutch 
housing; 

the friction engagement member is provided between the clutch housing and 
the clutch housing; 

18 FSIMamazh (PCI4] wpti 
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an compression member opposing the friction engagement member in the 
direction along the rotation axis is disposed in an end portion between the clutch 
housing and the clutch hub; and 

the compression member is compressed by the thrust of the compression 
5 gear set. 

37. (Withdrawn) A torque transmission coupling according to claim 27, 
wherein: 

one of the input-output rotary members is a clutch housing, and the other 
(hereof is a clutch hub disposed on an inner circumference side of the clutch 
10 housing; 

the friction engagement member is provided between the clutch housing and 
the clutch housing; 

an compression member opposing the friction engagement member in the 
direction along the rotation axis is disposed in an end portion between the clutch 
15 housing and the clutch hub; and 

the compression member is compressed by the thrust of the compression 
gear set. 

38. (Wididrawn) A torque transmission coupling accoiding lo claim 29. 
wherein: 

19 
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one of the inpxit-output rotary members is a clutch housing, and the other 
thereof is a clutch hub disposed on an inner circumference side of the clutch 
housing; 

the friction engagement member is provided between the clutch housing and 
5 the clutch housing; 

an compression member opposing ihe friction engagement member in the 
direction along the rotation axis is disposed in an end portion between the clutch 
housing and the clutch hub; and 

the compression member is compressed by the thrust of the compression 
10 gear set. 

39. (Withdrawn) A torque transmission coupling according to claim 32 « 
wherein: 

one of the input-output rotary members is a clutch housing, and the other 
thereof is a clutch hub disposed on an inner circumference side of the clutch 

15 housing; 

Ihe friction engagement member is provided between the clutch bousing and 
the clutch housing; 

an compression member opposing the friction engagement member in the 
direction along the rotation axis is disposed in an end portion between the clutch 
20 housing and the clutch hub; and 

20 
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the compression member is compressed by the thrust of the compression 
gear set. 

40. (Withdrawn) A torque transmission coupling according to claim 33, 
wherein: 

5 one of the input-output rotary members is a clutch housing, and the other 

thereof is a clutch hub disposed on an inner circumference side of the clutch 
housing; 

the friction engagement member is provided between the clutch housing and 
the clutch housing; 

10 an compression member opposing the friction engagement member in the 

direction along the rotation axis is disposed in an end ponion between the clutch 
housing and the clutch hub; and 

the compression member is compressed by the thrust of the compression 
gear set. 



15 41. (Withdrawn) A torque transmission coupling according to claim 34, 

wherein: 

one of the inpiu-output rotary members is a clutch housing, and the other 
thereof is a clutch hub disposed on an inner circumference side of the clutch 
housing; 

21 FBI96iin02b r>*Cl4| *^ 
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the fiiciion engagement member is provided between the clutch housing and 
the clutch housing; 

an compression member opposing the friction engagement member in the 
direction along the rotation axis is disposed in an end portion between the clutch 
5 housing and the clutch hub; and 

the compression member is compressed by the thrust of die compression 
gear set. 

42. (Cancelled) 



43. (Original) A torque transmission coupling according to claim 2, 
10 wherein the torque transmission coupling is disposed to any one of an output side 
of a tran<;fer device, an input side to a rear differential, a propeller shaft between 
the transfer device and the rear differendal, a front-wheel side acceleration shaft» 
and rear-wheel side acceleration shaft of a four-wheel drive vehicle. 



44. (CTurrently Amended)The coupling of claim[[2]]45 further comprising: 
IS an exterior housing ; 

a pinion shaft roiatably connected with the input rotary member; 
the pinion shaft being roiatably supported within the housing by a pair of 
axial ly spaced bearings; and 

22 F9l>9«iim01l»iPC14|.wpd 
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center axises of each bearing and said pinion shaft being mutually angularly 

offset. 

45. (New) A torque transmission coupling comprising: 
input-output rotaiy members rotatably supported to perform input-outpui 
5 transmission of torque; 

a frictional engagement section provided between the input-output rotary 
members to perform torque transmission between flie input-output rotary members 
by enforcing frictional engagement; 

a compression member set that comprises a pair of members capable of 
10 perfomung relative rotation and that generates thrust through the relative rotation 
between the members to thereby cause the frictional engagement section to perform 
the frictional engagement; and 

a rotary actuator that causes both of the members of the compression 
member set to perform engagement-rotational driving whereby to cause the relative 
IS rotation; 

the compression member set is a compression gear set that comprises a pair 
of gear?; provided as the pair of members, an outer gear engaged with the gears and 
an outer gear support for supporting the outer gear, and that converts an input 
generated by rotational driving into a compression force in the direction along a 
20 rotation axis of the compression member set to thereby cause the frictional 

23 
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engagement section to enforce the frictional engagement, wherein gear ratios or 
engagement radii between the pair of individual geanj and the outer gear are 
different from each other; any one of the pair of gears, the outer gear, and the 
outer gear support is non-rotatably supported; any other one thereof is rotationally 
driven; and the other thereof performs the relative rotation; 

the rotary actuator performs the rotational driving; and 
the pair of gears comprise a proximal gear and a distal gear; 
die distal gear being disposed farther from the rotary actuator than the 
proximal gear; and 

the proximal gear being disposed radially inward of said outer gear; 
the coupling further comprising an exterior housing and the outer gear 
support being supported to be capable of performing constant-angle relative 
rotation and capable of revolving relative to the exterior housing about the rotation 
axis of the compression member set; 

an urging member to be interposed between the outer gear support and a 
suppon body side being provided to mterferc to rotation with an urging force for 
the outer gear support that rotates in the same direction at a time of the rotational 
driving by the rotary actuator; 

the torque transmission coupling farther comprising displacement detection 
means that detects a displacement amount when the outer gear support performs 
rotational displacement in resistance with the urging member; and 

24 
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an engagement force of the friciional engagement section being obtained in 
accordance with the displacement amount detected; 
the outer gear support comprises: 

first and second radially extending plates disposed on axially 
5 opposing ends of the outer gear; 

a pin connecting the plates and supponing the outer gear; 
one of the plates including a cutout, the cutout having a first end 
disposed between an inner and outer radius of the plate and the cutout 
extending tangentially from the first end; and 
10 the urging member being a biasing member that engages the plate 

cutout. 

46. (New) A torque transmission coupling comprising: 

input-outpui rotary members rotatably supported to perform input-output 

transmission of torque; 
IS a frictional engagement section provided between the input*output rotary 

members to perform torque transmission between the input-output rotary members 

by enforcing frictional engagement; 

a compression member set that comprises a pair of members capable of 

performing relative rotation and ihat generates thrust through the relative rotation 
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between the members to thereby cause the frictional engagement section to perform 
the frictional engagement; and 

a rotary actuator tfiat causes both of the members of the compression 
member set to perform engagement-rotational driving whereby to cause the relative 
5 rotation; 

the compression member set is a compression gear set that comprises a pair 
of gears provided as the pair of members^ an outer gear engaged with the gears and 
outer gear support for supporting the outer gear, and that converts an input 
generated by rotational driving into a compression force in the direction along a 
1 0 rotation axis of the compression member to thereby cause the frictional engagement 
section to enforce the frictional engagement, wherein gear ratios or engagement 
radii between the pair of individual gears and the outer gear are different from each 
other; any one of the pair of gears, the outer gear, and the outer gear support is 
non-rotatably supported; any other one thereof is rotationally driven; and the other 
15 thereof performs the relative rotation; 

the rotary actuator performs the rotational driving; and 

the pair of gears comprise a proximal gear and a distal gear; 

the distal gear being disposed further from the rotary acmator than the 
proximal gear; and 

26 F81«ti ma Qfib (PC14).wpd 
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a press member provided between ihe frictiOTial engagement section and the 
compression member set, receiving the thrust from the compression member set 
to cause the frictional engagement; 

wherein the coupling further comprises a support boss section 
5 circumfcrentiaUy provided on an inner circumference of the press member so as 
to be e^ccended toward the distal gear; 

the distal gear is supported relatively rotatable around an outer 
circumferential sur&ce of the support boss section. 

47. (New) A torque transmission coupling comprising; 
^0 input-ouqput rotary members rotatably supported to perform input-output 

transmission of torque; 

a frictional engagement section provided between the input-outpui rotary 
members to perform torque transmission between the input-output rotary members 
by enforcing frictional engagement; 
^5 * compression member set that comprises a pair of members capable of 

pertbrming relative rotation and that generates thrust through the relative roution 
between the members to thereby cause the frictional engagement section to perform 
the frictional engagement; and 
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a rotary actuator that causes both of the members of the compression 
member set to perform engagement-rotational driving whereby to cause the relative 
rotation; 

the compression member set is a compression gear set that comprises a pair 
5 of gears provided as the pair of members, an outergear engaged with the gears and 
an outer gear suppon for supporting the outer gear, and that converts an input 
generated by rotational driving into a compression force in the direction along a 
rotation axis of the compression member to thereby cause the frictional engagement 
section to enforce the frictional engagement, wherein gear ratios or engagement 
1 0 radii between the pair of individual gears and the outer gear are different from each 
other: any one of the pair of gears, the outer gear, and the outer gear suppon is 
non-rotatably supponed; any other one thereof is rotationally driven; and the other 
thereof performs the relative rotation; 

the rotary actuator pertbrms the rotational driving; and 
the pair of gears comprise a proximal gear and a distal gear; 
the distal gear being disposed ftirther from the rotary actuator than the 
proximal gear; 

wherein the rotary actuator comprises an electric motor and an output shaft 
that is divided from and supports the proximal gear; 



15 



28 



PAGE 28M'RCVDAT9I2SI20I)6 5:10:03 PM [Eastern Day09litrine]'SVR:USPTO{F^^^ 



09/25/2006 17:18 fk% 12129537733 



^ PTO CENTRAL 



121029/034 



» Idcntifitsr: Masao TERAOKA 

the output shaft is supported to an exterior housing by bearings which are 
disposed in both sides of the electric motor in the direction along the rotational 
axis; 

one end of the output shaft disposed in the compression member set side is 
extended toward the compression member set so as to protrudes from one bearing 
disposed in the compression member set side in the direction along the rotational 
axis, 

the proximal gear is detachebly connected to the one end of the output 

shaft. 



29 



PII»bMi(nb(rCH| wpd 



PAGE 29l34'RCVDAT)l25/200eS:10:03PM [Eastern Daylight rone]'SVR:USPT^^^^^ 



